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This invention pertains to motors. 

10 More particularly, the invention pertains to 

concentric, multiple pole, shaded pole, subf ractional- 
horsepower induction motors, 

Subf ractional-horsepower induction motors have a 
horse- power (HP) of 1/20 HP or less, typically 1/150 HP to 

15 1/20 HP. Such motors ordinarily include a single piece 
stator, an armature rotationally mounted in an opening in 
the stator, two or more primary poles, and two or more 
"shaded" or secondary poles. A shaded pole or coil is a 
piece of material than can conduct electricity to create 

20 another magnetic field inside the primary magnetic field 
generated in the motor. The primary magnetic field is 
generated by wire wrapped around a primary pole. The 
secondary pole or magnetic field gives the motor its initial 
direction and rotation when it starts. The secondary pole 

25 makes the motor spin by changing the characteristics of the 
magnetic field in the stator. Subf ractional-horsepower 
motors are used to power water pumps in evaporative coolers 
and are used in other applications which require a small 
motor. The design and efficiency of subf ractional 

30 horsepower induction motors have in large part remained 
unchanged for many years. 

Accordingly, it would be highly desirable to 
provide an improved subf ractional-horsepower induction motor 
and method for producing the same. 

35 Therefore, it is a principal object of the 

invention to provide an improved subf ractional-horsepower 
induction motor and method for producing the same. 

A further object of the invention is to provide an 
improved subf ractional-horsepower induction motor which 
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permits the mounting of wound wire on the stator before the 
final assembly of the stator. 

Another object of the invention is to provide an 
improved concentric subf ractional-horsepower induction motor 
5 which utilizes an armature or rotor which can be 
interchangeably utilized on a C-frame stator in a 
subf ractional-horsepower induction motor. 

Still a further object of the invention is to 
provide an improved concentric subf ractional-horsepower 
10 induction motor which utilizes reluctance gaps to force the 
primary magnetic field into the rotor or armature of the 
motor to increase the strength of the motor. 

Yet another object of the invention is to provide 
an improved mounting bracket for a subf ractional-horsepower 
15 /induction motor. 

/ These and other, further and more specific objects 

/ and advantages of the invention will be apparent to those 
^ skilled in the art from the following detailed description 

thereof , taken in conjunction with the drawings, in which: 
20 Fig. 1 is a top view illustrating a metal lamina 

utilized to form the outer portion of the stator of the 
motor of the invention; 

Fig. 2 is a side view further illustrating the 
lamina of Fig. 1; 
25 Fig. 3 is a top view illustrating a metal lamina 

utilized to form the inner portion of the stator of the 
motor of the invention; 

Fig. 4 is a side view further illustrating the 
lamina of Fig. 3; 
30 Fig. 5 is a top view illustrating the rotor or 

armature utilized in the subf ractional induction motor of 
the invention; 

Fig. 6 is a side view illustrating the armature 
utilized in the subf ractional induction motor of the 
35 invention; 

Fig. 7 is a top view illustrating a lamina 
utilized to construct the rotor of Figs. 5 and 6; 

Fig. 8 is a side view illustrating a bobbin 
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utilized on the inner portion of the stator of the motor of 
the invention to form the primary magnetic field in the 
motor ; 

Fig. 9 is a top view illustrating a bracket 
5 utilized to mount the motor of Pigs. 1 to 8; 

Fig. 10 is a side view illustrating the bracket of 

Fig. 9; 

Fig. 11 is a front view illustrating the bracket 

of Fig. 9; 

10 Fig. 12 is a bottom view further illustrating the 

bracket of Fig. 9; 

Fig. 13 is a section view further illustrating 
internal construction details of the bracket of Fig. 12 and 
taken along section line 13-13 thereof; 

15 Fig. 14 is a section view further illustrating 

internal construction details of the bracket of Fig. 9 and 
taken along section line 14-14 thereof; 

Fig. 15 is a top view illustrating the bearing 
utilize in the invention; and, 

20 Fig. 16 is a side section view of the bearing of 

Fig. 15 taken along section line 16-16 and illustrating 
further construction details thereof. 

Briefly, in accordance with my invention, I 
provide a method of assembling a concentric shaded pole 

25 subf ractional horsepower induction motor. The motor 

includes a stator, at least one field winding, and an 
armature rotatable in a central opening in the stator about 
a longitudinal axis of the stator core. The method includes 
steps of winding wire on at least one bobbin; assembling the 

30 outer portion of the stator core by stacking in registration 
one on top of the other a plurality of laminas each of 
substantially equal shape and dimension, the outer portion 
of the stator circumscribing and defining a first inner open 
space; assembling the inner portion of the stator core by 

35 stacking in registration one on top of other a plurality of 
laminas each of substantially equal shape and dimension, the 
inner portion of the stator core circumscribing and defining 
a second inner open space and shaped and dimensioned to 

H 
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receive shaded poles and to receive the bobbin; installing 
the bobbin and at least a pair of spaced apart shaded poles 
on the inner portion of the stator core; inserting the inner 
portion of the stator core in the inner open space in the 
5 outer portion; and, inserting an armature in the second 
inner open space, the armature including a rotatable shaft. 
A mounting bracket can be attached to the outer portion of 
the stator core with a bearing intermediate and contacting 
the armature and the bracket and at least partially 

10 circumscribing the rotatable shaft. 

In another embodiment of my invention, I provide 
a concentric shaded multiple-pole subf ractional horsepower 
induction motor including a stator. The stator includes an 
outer portion including a plurality of registered lamina s 

15 each of substantially equal shape and dimension stacked one 
on top of the other. The outer portion circumscribes and 
defines a first inner open space. The stator also includes 
an «fcho inner portion including a plurality of registered 
laminas each of substantially equal shape and dimension 

2 0 stacked one on top of the other. The inner portion of the 
stator circumscribes and defines a second inner open space. 
At least a pair of shaded poles are mounted on the inner 
portion of said stator. At least one bobbin is mounted on 
the inner portion of the stator. At least two reluctance 

25 gaps are formed on the inner portion of the stator. Each 
reluctance gap is spaced apart from one of the shaded poles 
along an arc by 90 degrees or less. An armature is 
rotatably mounted in the second inner open space. 

In a further embodiment of my invention, I provide 

30 a concentric shaded multiple-pole subf ractional horsepower 
induction motor including a stator. The stator includes an 
outer portion including a plurality of registered laminas 
each of substantially equal shape and dimension stacked one 
on top of the other. The outer portion circumscribes and 

35 defines a first inner open space. The stator also includes 
an the inner portion including a plurality of registered 
laminas each of substantially equal shape and dimension 
stacked one on top of the other. The inner portion of the 
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stator circumscribes and defines a second inner open space. 
At least a pair of shaded poles are mounted on the inner 
portion of said stator. At least one bobbin is mounted on 
the inner portion of the stator. At least two pair of 
5 reluctance gaps are formed on the inner portion of the 
stator. The reluctance gaps in each of the pairs are being 
spaced apart along an arc by less than forty degrees. An 
armature is rotatably mounted in the second inner open 
space. 

10 In still another embodiment of my invention, I 

provide a concentric shaded multiple-pole subf ractional 
horsepower induction motor including a stator. The stator 
includes an outer portion including a plurality of 
registered laminas each of substantially equal shape and 

15 dimension stacked one on top of the other. The outer 
portion circumscribes and defines a first inner open space 
and has a selected width. The stator also includes an -the- 
inner portion including a plurality of registered laminas 
each of substantially equal shape and dimension stacked one 

20 on top of the other. The inner portion of the stator 
circumscribes and defines a second inner open space. At 
least a pair of shaded poles are mounted on the inner 
portion of said stator. At least one bobbin is mounted on 
the inner portion of the stator. An armature is rotatably 

25 mounted in the second inner open space. The armature has a 
selected diameter. The ratio of the diameter to the width 
of each of the stator laminations is in the range of 1:2.36 
to 1:4.4. 

Turning now to the drawings , which depict the 
30 presently preferred embodiments of the invention for the 
purpose of illustrating the practice thereof and not by way 
of limitation of the scope of the invention , and in which 
like reference characters identify corresponding elements 
throughout the several views , Fig. 1 illustrates a steel 
35 lamina or plate 10 utilized in the construction of the outer 
portion of the stator of the motor of the invention. The 
inner peripheral edge 29 of the lamina 10 circumscribes and 
bounds an open inner area 28. Cylindrical apertures 38 and 

6 
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39 are formed through lamina 10. Detents 12 and 13 are 
formed on the inside of lamina 10. The side view of lamina 
10 in Fig. 2 shows the right hand edge 20 of the lamina. 
The width or diameter of lamina 10 equals twice the distance 
5 indicated by arrow A. Arcuate portions 10A, 10B, 10C, and 
10D lie on the circumference of a circle having a radius 
indicated by arrow A. In the presently preferred concentric 
subf ractional-horsepower inductance motor constructed in 
accordance with the invention, the distance indicated by 

10 arrow A is 1.65 inches. The outer portion or outer laminate 
stack of the stator is formed by stacking a plurality of 
laminae 10 in conventional fashion in registration one on 
top of the other such that apertures 38 in each lamina are 
aligned with apertures 38 in the other stacked laminae and 

15 such that apertures 39 in each lamina are aligned with 
apertures 39 in the other stacked laminae. 

Fig. 3 illustrates a steel lamina or plate 11 
utilized in the construction of the inner portion of the 
stator of the motor of the invention. Lamina 11 includes 

20 slots pairs 25,26 and 23,24 and includes reluctance gap 
pairs 21,22 and 16,17. The distance between gaps 21 and 22 
(or gaps 16 and 17) along an arc is presently 21 degrees, 
preferably about 20 to 22 degrees. However, the distance 
between gaps 21 and 22 (or gaps 16 and 17) indicated by 

25 arrows B can be in the range of 10 to 40 degrees depending 
on the desired construction of the concentric subf ractional- 
horsepower shaded pole inductance motor of the invention. 
Lamina 11 includes longitudinal axis Y and cylindrical 
aperture 27 formed therethrough. The inner cylindrical 

30 surface of aperture 27 circumscribes and bounds open area 
30. Normal axes Y and Z cut circular area 30 into four pie 
shaped quadrants I, II, III, IV. Reluctance gaps 21,22 and 
slots 23,24 lie in quadrant II, i.e., both gaps 21,22 are 
within ninety degrees of slots 23, 24. Consequently, the 

35 length of the arc indicated by arrows C is less than ninety 
degrees. Reluctance gaps 16,17 and slots 25,26 lie in 
quadrant IV, i.e., both gaps 21, 22 are within ninety 
degrees of arc of slots 25, 26. Flat planar edges 18A, 18B, 

7 
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18C, 18D are each of equivalent shape and dimension. Nubs 
14 and 15 are formed at opposite ends of lamina 11. 

The side view of lamina 11 in Fig. 4 shows the 
planar flat edge 31 of the lamination. The thickness Tl of 
5 lamina 10 equals the thickness T2 of lamina 11. 

The inner portion of the stator of the motor is 
formed by stacking a plurality of laminae 11 in conventional 
fashion in registration one on top of the other such that 
aperture 27 in each lamina is aligned with the apertures 27 

10 in the other stacked laminae and such that slots 24, 26 in 
each lamina are aligned with slots 24 , 26, respectively , in 
the other stacked laminae. The number of laminae 11 
utilized to make the inner portion of the stator equals the 
number of laminae 10 utilized to make the outer portion of 

15 the stator. After the inner laminae 11 are registered one 
on top of the other to form an inner laminate stack , a strip 
of copper 19 (Fig. 3) or other desired material is threaded 
up through slots 24, over the top of the inner laminate 
stack, down through aligned slots 23, and over the bottom of 

20 the inner laminate stack. Copper strip 19 forms a shaded 
pole. Another copper strip is similarly threaded through 
slots 25 and 26 to form a second shaded pole. One bobbin, 
indicated by dashed lines 18 in Fig. 3, is slid over the 
left hand end of the inner laminate stack of Fig. 3 to the 

25 position shown. Bobbin 18 bears against the flats formed by 
surfaces 18A and 18B. Another bobbin (not shown) is slid 
over the right hand end of the inner laminate stack of Fig. 
3 and against the flats formed by surfaces 18C and 18D. 
Each bobbin 18 comprises a rectangular sleeve 37 wound with 

30 wire 36 (Fig. 8) 

After bobbins and shaded poles have been installed 
on the inner laminate stack, the stack is positioned in open 
space 28 inside the outer laminate stack by simultaneously 
( 1 ) sliding stack nubs 14 through the groove which is on the 

35 inside of the outer laminate stack and which is formed by 
stacked detents 12 and (2) sliding stacked nubs 15 through 
the groove which is on the inside of the outer laminate 
stack and which is formed by stacked detents 13. The inner 
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laminate stack is so inserted in the outer laminate stack 
until the top and bottom surfaces of the inner and outer 
stacks are coplanar and until each lamina 10 is coplanar 
with one of the laminae 11 in the inner laminate stack* The 
5 coplanar position of each lamina 11 in the inner stack with 
one of the laminae 10 in the outer stack is illustrated by 
dashed lines 11A in Fig. 1. 

After the inner and outer laminate stacks are 
pressed together in the manner described above , a rotor 32 
10 is inserted in inside the inner laminate stack. The rotor 

32 includes top surface 34 and shaft 35 having a 
longitudinal axis which is perpendicular to axes Y and Z and 
which is collinear with the center line of the cylindrical 
opening in the inner laminate stack which is formed by the 

15 registered openings 27 in the inner laminate stack. Fig. 7 
illustrates a circular lamina 33 utilized in fabricating 
rotor or armature 32. When the diameter of lamina 10 is 
about 3.3 inches, the diameter of each lamina 33 is 
typically about one and a half inches. In the invention, 

20 the diameter of each lamina 33 has been reduced such that 
the ratio of the diameter of lamina 33 to the diameter or 
width of lamina 10 is in the range of 1:2.2 to 1:4.4. 
Reducing the size of the rotor enables the amount of metal 
in the stator to be increased so that the magnetic 

25 saturation point is not reached as quickly as when the 
stator has less mass. Further, reducing the diameter of the 
rotor facilitates using the rotor in a C-frame 
subf ractional-horsepower shaded pole induction motor of 
comparable or smaller size to the concentric motor 

30 illustrated in Figs. 1 to 8. By way of example, when the 
diameter of lamina 10 is 3.3 inches, the diameter of lamina 

33 (and of rotor 32) is preferably in the range of 0.75 to 
1.4 inches and is preferably, but not necessarily, less than 
the conventional diameter of one and a half inches. 

35 After the rotor 32 is placed inside the inner 

stator stack, self aligning porous metal bearings 36 are 
placed over shaft 35 on the top and bottom of rotor 32 (Fig. 
6). A first mounting bracket 4 0 is then placed over the top 
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surface 34 of rotor 32 such that feet 53 and 54 seat in 
apertures 38 and 39, respectively, of the lamina 10 on the 
top of the outer laminate stack (Fig. 10), such that shaft 
35 extends upwardly through opening 47, such that bearing 36 
5 on top of rotor 32 seats in semispherical surface 55 (Figs. 
12 and 13) of the bracket 40, and such that elongate 
cylindrical pin 70 extending outwardly from bracket 4 0 
(Figs. 12 and 13) extends into a slot 63 of bearing 36 to 
prevent the rotation of bearing 36. Shaft 35 also extends 

10 upwardly through cylindrical opening 64 in bearing 36. A 
second bracket 40 is then placed over the bottom surface 60 
of rotor 32 such that feet 53 and 54 of the second bracket 
seat in apertures 38 and 39, respectively, of the lamina 10 
on the bottom of the outer laminate stack, such that shaft 

15 35 extends downwardly through opening 47 of the second 
bracket 40, and such that bearing 36 on the bottom of the 
rotor 32 seat in semispherical surface 55 of the second 
bracket 40. After the first and second mounting brackets 
are positioned as described, a first elongate bolt 61 is 

2 0 passed through apertures 43 and 38 and a nut is utilized to 
tighten the mounting brackets and laminae 10 together. A 
second elongate bolt 62 is passed through aperture 50 and 39 
and a nut is utilized to tighten the mounting brackets and 
laminae 10 together. The first and second elongate bolts 

25 can also, in addition to passing through apertures 43,38 and 
50,39, respectively, be long enough to pass through 
apertures in the housing of an evaporative cooler pump so 
that the assembled motor can be secured to the pump with 
nuts. Or, the motor can otherwise be secured to an 

30 evaporative cooler pump or to some other structure. 

In Figs. 9 to 13, mounting bracket 40 includes 
upper flat surface 41; apertures 42 to 44; circular flat 
surface 46; aperture 47; upper flat surface 52; apertures 
48, 50, 51; tabs 45 and 49 to receive ground wire clips; 

35 feet 53 and 54; inner cylindrical surface 56 on the bottom 
of bracket 40; and, semispherical surface 55 on the bottom 
of bracket 40. 
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Having described my invention in such -terms as to 



enable those skilled in the art to understand and practice 
it, and having described the presently preferred embodiments 
thereof, I Claim: 
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